recognise why the question answered in the study should be interesting or informative. An economical Introduction is little more than a conceptual expansion of the title, followed by a restatement of the aims.
The Method Section. Many would consider time spent on this section of an article as the least worthwhile for, together with the Results, all this tedious material will be interpreted in a more civilised fashion in the Discussion. However, the methodology is crucial, for it is research planning which enables 'good intentions to be transmuted into good projects'. 2 No matter what you do, you can always get a number; all research contains compromises and these should be explicit rather than implied. (Table 1) . A development of the descriptive approach is quasi-experimentation,4 used in social evaluation research when the known presence of an observer could influence the actions of the observed population. There is no random assignment, and the data are derived from indirect measurements. For instance, the amount of wear in the carpeting could be used quasi-experimentally as an index of interest in a set of teaching displays.
In Explanatory Studies, there is an attempt to examine etiology, cause or efficacy, to make an assessment using the strategy of comparisons of contrasts. These may be Observational or Experimental.
Observational. In Observational Studies the investigators are seeking causal relationships, aetiologies or predictive factors relevant to a disease process, complication or some other specific outcome. However, the reader should remain aware that correlation does not indicate cause, and several diagnostic tests for causation have been suggested. 5 The criteria which define the outcome are usually stated clearly in an Observational Study, even though they may not be present at the time of measurement of the predictive factors. Several varieties of Observational Studies are outlined in Table 2 . Problems which can arise in such studies include inadequate records, biased recall, or inappropriate selection of cases and controls. In prospective studies there may be subjects lost to follow-up, dropouts, whose absence may be critical. Different forms of Observational Studies are likely to be encountered should the reader attempt to review a topic such as 'Does stopping smoking decrease the incidence of postoperative pneumonia?' Assuming acceptability of the reported criteria for being a smoker, having pneumonia, etc., the study design itself can be classified, based largely on its chronology (Table 2) . With the case-control design, the study begins with knowledge of the outcome, a positive or negative diagnosis of pneumonia in a patient who smoked. The investigators then sub-classify patients by either outcome as to whether or not there was a nonsmoking period. Follow-up design begins with a group of known smokers from which are excluded patients who before surgery exhibit one or more of the criteria of pneumonia. During their immediate preoperative assessment it is ascertained whether or not they have continued to smoke. As in the case-control study, this information is obtained from the past, but differs from it in that the postoperative outcome is unknown at the commencement of the study. In not controlling the risk factor, the Observational types of study differ from an experimental design. In the latter, the investigators would allocate smokers to groups who have or have not given up smoking. Experimental. In the experimental approach the investigators evaluate the efficacy of some intervention over which they have control. The controlled trial design allows planned comparison of drugs or anaesthetic technique. Table 3 shows a very simple experimental design which attempts to assess the effects of an experimental treatment. The reader has to decide whether the design reported in an article, including the number and type of subjects, will allow application of the findings to improve patient care.
Conduct of the study
Subjects. Acceptable criteria of subject selection should be clearly defined and adhered to. Ideally, the 'experimental' intervention or treatment should be practical and reproducible in its effects, which must be clearly separable from coexistent events. According to Ross the use of controls is an essential but preliminary step to the use of a quantitative method in experimentation and a sceptical attitude should be maintained toward all proposed therapy or procedures, unless adequate parallel cases are compared. 6 These control subjects may be untreated, given placebos or alternative treatments, and be observed concurrently by the investigators with as much care as the main study group. Problems inherent in historical controls have been discussed in a recent Editorial. 7 Ideally, this control population should come from the study population with random allocation to the treatment or control groups. 'Random' implies a very carefully planned method of assigning subjects that avoids selection bias. By ensuring equal chance of entry into any of the groups to be studied, the effects of intersubject variation are minimised (but not eliminated).
Measurements. Errors may occur in the collection of data either randomly or systematically. The former are less likely when measurements are reproducible. However, reliability need not indicate validity, for a consistent error always produces the same difference from the true value. Systematic errors may be due to the measuring equipment or to the biases of the subjects, observers or data analysers. The most hallowed of the methods used to minimise the latter problems is the 'double-blind' technique, but other improvements include supervised training and practice of observers in the use of unambiguous standards, and the use of multiple observers. The problem of invalidity is reduced when the outcome is measured in several different ways. This approach is more common when the measures of outcome are indirect, unobtrusive or non-invasive.
Analysis
Statistics. Performance of statistical analysis necessarily causes some loss of information while processing the raw data. Mainland 8 repeats the old adage that one table of raw data is worth more than a half-dozen tables of derived values. If the reader is seeking to answer questions not raised by the authors, then the group results may not suffice. Personal correspondence with the authors may be necessary.
In an article containing data which is quantifiable, the design of the study is inseparable from the statistical treatment of the results. If the design of an experiment is faulty, no amount of statistical manipulation can lead to the drawing of valid inferences. 9 The reader can also find articles which demonstrate considerable insight and technological expertise marred by incomprehensible statistical analyses. The high rate of statistical errors noted in several reviews of journal articles has caused much concern. ID Most errors occur with inferential statistics, particularly the misuse and abuse of the t-test. 11 Comparisons of two or more variables by correlation and regression fare better as most authors present a fitted regression line together with a scatter diagram of the raw data. 10 The reader can make a preliminary assessment of the statistical analyses by first classifying the data as nominal,· ordinal, or interval (Table 4 ), then noting whether the observations were made in independent or related sets. 12 Ordinal data can be graded. For example, an infant with an Apgar score of 8 has a better physical status than one with a score of 4, but not twice as good. The lack of proportionality or ordinal data precludes the use of all the statistics in Table 4 listed under Interval. The comparative tests listed under this heading also depend to some extent on certain assumptions about the distribution of the variable being analysed. It is not possible to state absolutely the degree to which these assumptions can be violated without invalidating the test. 10 Data which have an asymmetrial distribution or for which the variability is considerably different across groups may require some transformation before analysis, or the use of a 'distributionfree' method listed under Ordinal, i.e. a nonparametric test. Similarly, data with repeated measurements of the same variable in one individual should not be analysed by tests which assume independent observations. 10 With the increasing availability of desktop computers, it seems likely that we will be exposed to more complex statistical techniques. One recent review examines 24 packages of statistical software for microcomputers. 13 It is also likely that such packages will transfer the errors to a higher degree of sophistication. As anaesthesiologists are said to lack statistical knowledge,14 readers may benefit from advice on how to detect, correct and prevent errors in the medical literature. 15 Significance. The main purpose of significance testing is to evaluate a limited number of preformulated hypotheses. ID In ordinary statistical testing, the hypothesis we really want to accept is the alternative hypothesis, that differences in results found in two groups are due to real differences between the groups. This is tested by attempting to reject the null hypothesis, which states that any difference between the groups could have arisen by chance. Failure to reject the null hypothesis does not prove sameness. To test for a Type 11 (beta) error (i.e. failure to demonstrate a difference between the two groups which really exists) requires different calculations. 18 In contrasting the results from the experimental and control groups, the reader should note the number of observations, as a statistical test of results from a small sample can give a non-significant result for a large real effect. Tests of hypotheses which were not formulated when the research was initiated are subsidiary, especially if suggested by the results. 10 Interpretation. Some investigators apparently still equate 'not significant' to 'not real'; others equate it with 'trivial' or 'of no practical importance,.8 Conversely, statistically significant results need not have clinical importance. They may mean that differences could be discerned under the circumstances of the study, but which cannot be repeated in another group studied under different circumstances.
Results section. The findings of the study are predicated by its methodology. The results should have come from a protocol which has remained inviolate. They should be presented clearly, objectively and in sufficient detail to enable the reader to examine and assess the data independently of the authors.
The different tables should be reconcilable, and the numbers should make sense; for example, pressure in the occluded pulmonary artery should not exceed the pulmonary artery diastolic pressure. 16 Tables and diagrams often contain indications that significant tests have been performed; their widespread use has made one statistician enquire after a cure for the statistical ritual in clinical journals. 8, 17 Assuming that the questions raised in the Introduction have been answered satisfactorily in the Results, the authors will use the Discussion section for further interpretation, with a natural emphasis on other articles which support their own. The cynical reader may sometimes find that the best support comes from previous work of the same group, a situation classified by Hirschmann as 'Referential Incest' .19 His taxonomy includes Referential Inanition, where the author uses as his reference a repetition of the same unsupported statement made by the previous writer, Referens Obscurans, where the publication is inaccessible or the language unreadable, and Referential Misrepresentation, in which the reference either is not relevant to the statement that it is supposed to support or, indeed, states an opposite point of view. A wide-ranging reader may even find articles on the subject which are both better and earlier than that being read. A couple of months in the laboratory can frequently save a couple of hours in the library !20 In the Discussion the conclusion should be justifiably drawn from the Results, and when these ideas are sound the clinician reader can consider their future usefulness within the framework of relevant theories, previous reports and personal observations. For a report to have maximal relevance to patient care, the same conditions and boundaries should exist for the subjects in the study and the patients in question. I It is much easier to reject an article as unsound than to give it unqualified praise, and blemishes can be found even in the best studies. The gentle reader is a benign cynic, searching for that information which is "to be chewed and digested." Those who would like further information on interpreting the medical literature are referred to Gehlbach 3 and the series from McMaster University on how to read clinical journals. 5 
